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(54) JOINING OF THERMOPLASTIC PLASTIC PIPE AND JOINING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To securely join a 
thermoplastic plastic pipe in a short operating time and 
obtain a well-performing joined part, when butt-joining 
the end faces of thermoplastic plastic pipes. 
SOLUTION: Thermoplastic plastic pipes la, lb are held 
coaxially by hydraulic cylinders for clamping 8, 10. The 
terminal face of one lb of the thermoplastic plastic pipe 
is pressed into contact with the other 1a by an upset 
butt hydraulic cylinder 9. At the same time, the end part 
of the thermoplastic plastic pipe lb is linearly vibrated at 
a specified amplitude and a specified frequency to 
generate a frictional heat on the joined face between the 
thermoplastic plastic pipes la, lb. Thus the butt-joining 
of the thermoplastic plastic pipes la. 1b is achieved. 
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itmm 1 ] m^t!smi:m&tmi^^ti i M<^»^m 

[if^iB2 ] ^'^m!&.'r'yX^y^i)^i^ti:hW^(rym 

P^0.5N/mm2;6^A>3.0N/nim2c7)|glIh L. litljiiigte 
A-0.5mm, f = 150H z :6^^1itiA = 1.5nuD, 

Sifcf =300HzC7)|iHT\ ^-^ff^)P:^>3.0N/min2cO 
h^<:O«1gA=0.5mm, J^i^^C f =150H z LT 

ti-^E:^p^»iA&t^-jaisscf ^7)ap ■ a • f 
m.^^^^u^nLfdsm^^hmim. i xii2iBtt(:?D 

SEHt;:IS^LfcH^3a3iai5^7)^^ffittr^x^>y 
[fS^RJM 5 ] 1 n<m^^m^r'yX^ ^ ^^SrPl-W 

-^^MB^fSit. ^-^m\tTyx^-/^m<^-:foXl±M 

h m^m^r y X -f- >y ^ mcom-^mm. 

S/g^- xt. f L/-c*«{c^«T^ttr ^ X 

[00 0 1] 

[0002] 



[0003] ia!*c^4^Uxf-lxy^£;0tg^:^ffih LT 
{i. ¥««0^inlKl« (*vbru--b) 5:fflV^^A<^yb 

H^tS-gr^ffi^. y ^ >y h ^ ffl V ^ ^ y ^ >y b gt^tS-^a^ 

^^^^^f^<r>mmim^^t>^xtmLxmM^^h-H 

mxhh. vYy vmMm^mtvr-/ yo^mnz"^-^ 

)L¥mzmm^%h^'&h. -/'r-;vtm\^z:=:.7vihm. 
^.^*v^^(cm?fL5:grLLri^i^hMhy^'y hrtBSran 

[0004] ^T^ciia^^T) J; 3 ^JP.^«^«m^i!*$rffi 

^m-^^'^^m^^h-H'&.tmutwk^ 2 -13619 

[0005] 

t^ty-^fz. 

[0006] Vr-fV nmz::^9^l^i%^<r>n.^^W^?^ 

vA^-kmyQ:.A.fm^^mi^h^m-^\^z\t^ 
^hfzmz^m^vA ^^xfd-z y ^ ^y f Srffls-r ^^^^ 

if e^r^v^^ <h mm.^mh\.xt^hmm^^^t\^ 

[0007 ] t.fz^mMm*zx.^^y:.fzm^^mw^\^xm 
^^^^tm^^'h%^\iz\%. \i^^hm±vi^^mwm\iz 

j^ca6(c{iB$rai^^L . mm^U(^y]m^^m^nk<ts:->xm^ 

mjxh ^ 1 ^ t tcfp o fz o 
[0008] z(7mmtt}-f)-hwh^mm^hfz^[zti: 
^tifzi>(^)Xh K) . mmmxmmizm^x^ hhhh 
iz^ m^commm^^^wm^hzt^-x^hm-^m 
^ryx-h ^y ^'^c^M^^yjmmfm^^wiin^ zt^ 
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[0009] 

[00101 zcomMizi^^m'^m^ryx^-/i:^mco 

[0011] ±fStg'^ffiffi^SDJI««$^^«^E:^P 
SrO . 5 N /mm^ A> 3. 0 N /mm^ c7)igH h L . |gfij(iigi|i A 
=0.5iiini, mm^f =1^0R2,t)^C:>mmA=l,5fm. 
?if =300H zc7)KHT\ m^BtiP^^S-ONXmrn^COt 
#c7)»lA=0.5mm. jfljftp: f =150H z SrS^h tTJg 

[0012] ^^i^z. ^tQm(^mmmm^iom^^^fp 
commizt^^-r^ z. t -^m^ lv-^, 
[ 0 0 1 3 ] ^/c. ■zco^mi,zm^m^m^y^:^^^y 

[0014] ifc. \m\^^^mt. M^^ttr^xf^ 
mm.^^hm£^^^h . w^<r>m^m^zmmm%M 

[00 15] 

}^mm,^commWi^mzmT^ § Ktz m^^mzm^^ l r is 

mzf^ o T mfJj^ >^ ME:mz i§(t ^ ix/:: ^ ^ >- r fflME 

{z^y^tmm^'mmLxM&mi.zum^tifzm^m^r 



^mLx. m-^mt.zm^K-n^^'X.h. mh^^mt 

mm^^f^xiniux^msMz^ n mo^.^^ttr 
yx^>y9m<y)m^m\^zmwMk^%^^^. %^Lfzm 

[00 16] :Lcr>^o^zmco^:^M^y^yx^^y9m 

P?r0.5N/mni2;{?>^3.0N/mm2<7)iEH^ LX^^M^M 

N/mm2 CO^mz^h thh^Z^ ^im^ryXi^ >y ^ 
WOffia;^C^;i^Mi!lSr«1iA=0.5inin, jg^^f =150 
Hz:0^^>igliA = 1.5mm, J^^^IC f =300H z <7)i5Hh 
g^^JE:^P>6B.ON/fflin2cr)^ tc7)»SA=0.5inm, 

j^g^f =150H z Sr^h LTjf-^E::^iP ^iS^iAa 

ifmm^f comp ■ a ■ f .^ffl^^t-ttia^si-?'^ 
mm(.z^^ zti^zx^. m^mcomm^zi: o #firB#pBit- 
%^^hmAi:^<Lx. m^m^mmizmm^^. ^ 

[0017] ^^iz. ^^m<^mmmm^iom^^eo¥y 
coma^zm^Lx. ^^-t^^mimt^^Lfz^i^miz 

[0 0 18] tfz. m'^M^^TyX^y^'h^^^^^W^ 

mzMKmm ^ . ^'s<^m^^ izwmtmkm ^ < 
mm^Mtx. ^'st^m<^m^tQm^mmLxmmm 
^^^-^x. ^"w^^mzmm^^x . t^^-^y^ 

[0019] 

[ mmm ] m i - (7^wn<^—MmMco±MmTh h . 
m^z^^x o tc. 1 n^^m^m^LTyx^ ^ i a , 

1 b ^m'^-thm^^m.2,i±m7^m^3 h ^if^a^mtm^ 
a4a, 4b, Aohmm^'^htm^^mf'^tmi 

t^^~t^o m^^SlfZlt. aicOA-AKffflllTfc^ 

m2iz^^x 3 iz. ntS(D7i<.^&mtzmW}m^^4 a , 
4 h^m^^ti. ^^±.&mzmmm-^^4 c-^m^^ 

Lfzi5.mco^mmzitm^m\iryx^ -y i b 

1i4a, 4b, 4c<0^mzmM^tl. m^S63COff-i 

Kft3 1 tMm^^iiLm(^zm^'^m^xyxi--y^^i a 

[0 0 2 0] fii!jffl^tt4a, 4bcOlll5g§55^BX0# 

(t^cfiSc:osiggE3(iijtc«i. m3commmiz^i-x o 

tc. ,^«JSttr^X^^y:;:^^l acoSgP$:ffi}#tTia^ 
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3i , 4 b. 4 ctcj^iba^tcKo wt 
6. m&m6i±mmm^^4ei, 4bS:fiaLTiiisgp 

^ixm.^^^ttr^X^ ^® 1 b SrffiJ^LTia^'t 

JfiEi^ U y 1 0 THIS L/i^^FlTTr^r >v hmm&i^ 
^^f--/^^la, 1 bir)5i^^^«$-itTjnJEt-^. 

[oo2i]ii»^*si m5cora^y^miz 

^h^y vr^g 1 2 L U V 1 

3 h - 1 4 25.t^?SJ± U yyi3 co%^ 

h ^ W-r ^ o ^ cOStt^^^S 1 1 iifilftMffllgP 1 6 i: 

(r)mi'^mm-thmmmuie\iZ\mmm^f tm 

-KA\y^fflcr)tM*Itl2 1 h^^^^o ^ftE^->y b 1 

r-^-^hmmKi^vyy9mm^iu i^^yymm 
iy^y rmmu 2 3^i]'Lx^y >'rffl?ftj±>' uyy 
8, 1 omm^^fix^^h. 
[00 22] ±iB<^ J: -3 {zmm^^fitzm^mw i 

^y b 1 7^fPl&$-fr. iS^^ttT^X^^y ^Wl a<7.^3ffi 

SP^ 5 cip^tg LT iSttJ^^ 9 y yrm y u yy s t 
^yy^-'i oT«^j, s^t-^. mz. -^mmv^m'^ 

7 (ciS(t/c«i9%*¥S 1 1 <7) ^ ^ VT^S 1 2 T-^ nr 
^ttT^Xf- y^^l b^Offi^^ffii^'f-^o 

[0023] zco^imrcmmmmm 1 6 ^oa^^ i siz 

f^TE L . r r^r hmmj±y y >'^-iw^ 2 2 (chjt^c^) 



vi&-9--7n'jgiiii^2ot:ijM^. ^-7nmm^2oim 
c^tifzm^yi^m^ii(^z^mLxm%-im^-^^^ 

i 0±xr-;^S:f^»j$ii:s IgiSffl^ftjES-U 1 3tc 

^0 vy^^m-fh . ^oigiSiffiSffi^ y >':^"^ i 3 ^ 
f^tiis^^ii^aiti 1 5 Tt^tt L . 2 1 T'-liS t 
xy^- bvvy ^fi-^vf h LT-9--^"«6ts2 0 {zm 
•9 . fS^Vi h :7 >r - bVN^y :^ff-^Vf mK^Hff^ix. 

m/i^-r^ LT I . Lfzt^->x^- ^^m^^2 
o{zfm(^mmmmii hm^A{zmt.fzi%^v\i:m 
^ ^ J: 0 . mf}mm^±y u y 1 3 ^F;f^<5o^i[jiS 

2xw^Lfzm^m^ry:^'t-^9mi bc?)s 

^m^^-'mmtmrnx tz&Mxm^ lx^u^wm 
mzmm^'^ht^h. m^(r>i.d\,z^^^^'thm^h 
it^xm^-^mmk. mtmoow 'LnB,<^mmkxi^m 
mzm^m^yy^^y^mi ^cn^mu^mm^^hz. 

[0024] _tfacO J: o iz Lxmm^^^fs 1 1 J: 0 
m^m^r ^x^^y^^ib a)t^^(Dmmi:mi^ Ltz 

rr-lr«y hffl»aS/y>^MfflIM2 2TTr'fe.y h 

ffl?4J±i^u yy9 i:^m^^x^:^m^Tyy^^y9'^ 
1 h^9yyy'LfzMS:meim'^m'5<7:^-^^{z%mL 

X . m^m'&ry^^ -y 1 a , 1 bcOffi^?:tl^j!4$ 
-tfTFif^^tg^ff:^ P Xtm^h . Zi com^S-f} P ^ ^ 

«r^ttr^xf^'y 7^ 1 bffigi5cojgis(ci: o^^sttr 

^X^-/^^la, lb CT^JS-^® t3j$J^^:^>?|:^ t . !?!^ 
«J^tt7^^-Xf~»y7^1 a, 1 b^OS-^ffi^Si*$it 

^i.xmmum^i ecr^xfyui si^zt^'^Ltzmm 
om^fi^vi^rHzn^cLrisi&ffiSffi^y v^' i 3 
[002 5] .rco.^^^ttr^;^.-:r-y:^^i a, ib^ 

^^^'t^h^i.z. m^m\>z%^^h^m^^'^fz^mm 
m±i^'^j±'^ p >: B:^wj\tTyx ^-/^mih cr)^mco 
mmif tm^AizxKim^^. ^ixm^m^m:^-^ 
fzi!bi^zit. m^m<^mmizx^i±m&izi^^^^^hm^& 
t^p tmmc^m^Atmmmf tc^MP ■ a • fti^—m. 

mm<^mmAtmmiLf ^^^xm^L. m-^t^zim 
m^^m^fz'^^^mei^z^^^. meiz^^^x. 

^-to me iz^r^-tx 3 {'zm^j±f) p t mm A t mmm f 
tcomp - A' f fji-^cr)mm&a±x$>h -M<Dvm 

fz. ^Lxm^j:m^^mm%^ivhm^^^i-p ■ a 
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P >^?^3. ON/inm^ -g) h . m^m^)-^mi^Zhf^ "9 

[0 0 27] t^^c. l^«TMft7^^:^^v^^l a, lb 

mt-tht. mmm^^h^K}izi,A^^<^j:K>Mwx. m 
^iz^j^^mKcmmB.^Mmm^n^ ^ t -^mm^h d . ®: 

Lfz. zcDXoi'zmm(^mmm-fcoM±m^3ooHz,i^z 

<:7)lifiAc7)®;^fi{i:l. 5mmtC^^. <r (7^ d 

[00 28] ^ZT. B:MKcm^'^nhfz^(^^i'^tL 
T^.^"Mttr^X^^y .^^ 1 a , 1 b^Otf'&ffi^JPEJi 
-tb -1) t^^BIl P 0 . 5 N /mm2 5??^ ^> 3 . ON /mmZ COISH 
hL . iil!j(i:Jg'tilA=0.5min, j^iSSc f =-150H z :^^^>li 
1iMA-1.5rara, f -BOOH z (7:>i5fflT\ tg-^ffi:^? 

56^3.0N/fflm2^O^ #Olgi|iA=0.5nun, iWlJg^f =150H 

z t LT«^i±*i p ^ mmARtmmk f ^)«p 
• A ■ fi)^-mm^^^M^^mx.fzmm. m^me^z 

^i^X m^S.ti P =0. 5N/mm2 ^ p ==3. ON/mm^THt 
[00 2 9] ^LX. ZcoXdi^zm^^i'^^f^^L^z^^ 

tzb:b^x^fz. ^^3. mmmm^iofp^mcT^^^^f^zi^ 
^±'t^^BM^^'j^^Kc<x0:ntcm^tm^ix^. mm 

[0 0 3 0] tfz. ^&i,mmBm. sm<%mcr)\^^ti 

^ D ^'x iwwm^+^xKc <^j:6t'h. <^mmrs ^ 
3 mi^iz-t ^z.t^mtL\^\ 



[003 1 ] ilE^MMi.^^^ttT^X^^y ^ 

^1 h^riaw-umzmmmzmm^^^m^i^z-j^^^x^ 

mifzijK ]M.mm^^mm?:^t$^^irimMcoifmz 
mm^-^xxh^i\ tfz. ±Mmmmi,m'^m^ry 

xi-^y^^lh{zm)^^l&^^l^z-:>^^XimLfz 
^"sr^ttr^Xf- 1 a . 1 bCOMIfifZim^ 

4'^^XoizLXij0:^\ 

[0 0 3 2] t.fz. ±Mmmmitm^m^r^^^ ^ ^ 

f^^^^itt§^^i-hm^lfZ-:»,^xm^MLfzt(^. f^«r^ft 

r ^ X ^ ^ ^ >S *^ l,zm'^m^T 

xmmmrcmm^h zl h ti^x^ ^ . 

[003 3] 07, ia8(i:^^Mttr^Xf^v^^:^^^^ 

immmxh^. mi^z^jk-rxoi^z. m^mm2 2ii>^m 
i^miH^^^-^ vm^^^hm^'<^-^23t. 

^-X 2 3 i^ZilX i^tlfz4:^<nmmm^it2 4 a— 2 4 

d t . mmm^^2 4 a— 2 4 d izmm^i±i^zMHif^ 
ti. ^^m(^znM:r:2 6i^^'t^Mau25t. 2* 

i05£tt2 4a, 24 c fcaaffiM2 5^^?i5^Lfcrr^r 

hM4JEi-^U yr2 6 ^ . aDEM2 5(OTmizM-Wf 

i^>tLfzm9m±^fSi2 7 1 . jii!j^^#S2 si^zMK^n 

[0034] ±ISOi: 3 (c«jS.$ii;^cfg^^a2 2C0SI 

.7g<-x2 3{z^'si<^m-^m^mA.fzmm^m^i^M: 

2 3 1 TH^-r^ c LT ^ ^ > r#g2 9 T'S^ 2 1 

offigp^ffij#^^ o ^ (7^W3xmm^^Pi 2 8 ^iMjj 

LTSW2 lcOffia5S:F;f^^^«WMI«m^li*iT« 

^^^j:^^hTr^-^ hmmBi^v yi^'27t:mmLxm 

£ES2 5^T^$^-1±. 15^2 l^^e^Sr^^lcT^tg-^gp 

(zim^'^xm^c^M^KtiXMS.i'h o ^:>«'&J±:^ 
h fi^® 2 l(^fflgP^7)ffii8tc J: 0 1 ^^t-^gP ^ 2 

1 (Tymuizmmm^^^^ t . i tzmm^. t s^je-jj 

tc:i:0te^2 lS:*^H^^f«$^i:^o 

[0035] ^io. ±iB*tfeWi:fe^2 1 1 tCiS 

WS-^ L T T||i# ^ ffM-r >^ ^-^t^^ V ^X tm L 

1&^2 i^:^mii,zMLxm^fxm^LXYm^^ 
mm-h^^-^izhmmifZ Lxm-^^^ z: t t^^x^ h . 

[0036] 

[wm^m zco^m\t\:^xtmmvfz^o\^z. mo 
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[0 0 37 : tfz. m^m^ryx^-y ^m^^^-^-th 
hat *^-t-^ -g. 1 1 i> mm<^mmAtm&m f srfi 

[0 0 38] t/t, »^^tt:r9^^-7^*>^5^l>*« 

h. 

[0039] ZCDX 0 l.zm^m&y'yX^'y 9^^^^ 

5 N /mm2 ^> 3 . 0 N /mm* ^OiEH i: L t tg-^ffi ?r i-ffi 
t^C, »^ffi:l3P2r0.5N/iiiin27&^<i>3.0N/min2 

Jg|iA = 1.5in]B, ifj^mf =300Hz«iKHtL. ^-^E 
:^5P*B.ON/iim2cOi;t!COffi*iA=0.5m«, Jfjft^f =1 

50H z SrS* i; LXm-^S±tl P t »MAat/')W|jftl: f <^ 

«p • A • f:f}'i-^m^^-r^^^m^f.immi>z-th'i 
tiizx'o. m^miommizx y)9^&^mz^-thms. 

tz. m^m^mmizmm^t'ithztit^x-^. 

yx^ -y 9m^-^<r>mm^-^±^l>z-miibh Hh-h^X'^ 
[0040] ^h^Z^ WSeSI5cOlgl!)B#PHl2rlO#*><b60B.^ 

[004 1 ] fipr^ttr7x^-y:?*^^>=&'S>K^ 

[02] 




wm^Mtx. w^t^m(m^^m^m».Lxmsm: 
[affic^fS#^iJiB«] 

[ HI ] c <r>%m<r>mm ^ ^^-tiMmxh h , 

[02] iaicOA-ADfffillT-J>So 

[134] micoB-'Q'mmmxhh. 

[05] _hiS^life^J<7)i|g|!»^*¥S2:7iR-r 7n -y 0T- 
[06] m^&i P i: SKA X f c^WttST'*) 

[ 0 7 ] 2 (^^m^^^mmx'h h . 

[08] m2<?)l?»feM2r^-rffi!lH0-C«)S. 
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3 negp 
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6 JPflE^ 
7 
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10 ^'7>'7mftJEtJ^';y:?' 

1 1 mmt^^'^ 

12 5 yy^li 

13 fittffliiffv^ 'J 
14 

1 6 ig«)$ij»ai5 

17 jiff:3-ri-yh 
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